To the Editor: As increased numbers of patients with congenital heart disease (CHD) survive to adulthood, more women with CHD are reaching reproductive age. Contraception and pregnancy have now become important issues in this population; however, both can be associated with increased risks in women with CHD (1) . Other issues, such as adverse fetal outcomes in these women and transmission of CHD to offspring must be addressed. Current guidelines for the care of adults with CHD recommend proactive counseling regarding issues of contraception and pregnancy (2) (3) (4) (5) . The objective of this study was to evaluate whether women with CHD have adequate knowledge regarding risks of contraception and pregnancy.
Women with CHD completed a questionnaire with items pertaining to contraception history, perceived maternal and fetal risks of pregnancy, and information they recalled receiving from health care providers. An adult congenital cardiologist, blinded to questionnaire responses, reviewed medical records in order to determine maternal and fetal risks of pregnancy and whether there were contraindications to specific modes of contraception. Contraindications to various forms of contraception were considered based on recommendations and criteria from previously published recommendations (1) . Pregnancy risk was determined by considering both global and lesion-specific risk factors (1) (2) (3) (4) (5) . Pregnancy was considered contraindicated in women with what is considered to be a prohibitively high risk of maternal morbidity and mortality. Risks to offspring were based on published transmission rates.
The final cohort was comprised of 116 women (mean age 31 Ϯ 9 years), of whom 62 (54%) had a college or university degree. The most common cardiac diagnoses were tetralogy of Fallot (n ϭ 18), univentricular heart/Fontan circulation (n ϭ 17), simple atrial or ventricular septal defects or patent ductus arteriosis (n ϭ 16), or transposition of the great arteries with an atrial switch operation (n ϭ 10).
Only 51% of women recalled receiving specific information from a nurse or doctor about birth control. For 31 women (27%), the use of combined oral contraceptives was felt to be contraindicated (primary contraindications: Fontan physiology [n ϭ 16], Eisenmenger/significant pulmonary hypertension/cyanotic heart disease [n ϭ 9], and significant systemic ventricular dysfunction [n ϭ 2]); 14 of these women had used this method of birth control.
More than one-half (55%) of the participants had been pregnant at least once. Forty-three women (37%) reported that they had never been informed that they were at increased risk for maternal cardiac complications during pregnancy (Table 1) . Of 80 women considered to be at intermediate or high risk for pregnancy complications, 27 (34%) did not recall receiving this information. Women with post-secondary degrees were more likely to recognize they were at increased risk (79% vs. 55%, p Ͻ 0.01). Forty-one women (37%) did not think their children would be at increased risk of having heart problems.
Based on medical record review, 18 women (16%) had contraindications to pregnancy: 8 had Eisenmenger syndrome/significant pulmonary hypertension/cyanotic heart disease; 6 were felt to require surgery before undergoing a pregnancy; 2 had Fontan circulation with systemic ventricular dysfunction or poor functional class; 1 had uncontrolled hypertension in the setting of coarctation of the aorta; and 1 had a mechanical valve with systemic ventricular dysfunction. Of 18 women who would currently be advised to avoid pregnancy, only 9 recalled having received this advice. Of 98 women for whom pregnancy would not be contraindicated, 18 said that a doctor or nurse had previously advised them to avoid pregnancy (Table 1) .
In this study, we found that many women with CHD have a significant lack of accurate contraception and pregnancy knowledge. It is not evident why women have not acquired this knowledge. Are physicians not providing the information, are they providing inaccurate information, or are women not retaining the information? Beginning in adolescence, women with CHD should be provided with accurate information about contraception and the Current Versus Recalled Advice Regarding Pregnancy Risk implications of heart disease on pregnancy. Appropriate advice and information likely fluctuates in accordance with cardiac or hemodynamic changes across time. There are several models to address this issue, including a collaborative approach between adult CHD and contraception clinics and the incorporation of contraception and pregnancy counseling by advanced practice nurses within CHD clinics. Responsible health care professionals working with women with CHD will provide information and guidelines, but final decision-making lies with patients and must be respected, even if it differs from medical advice. This study has limitations. Because guidelines relating to pregnancy and contraception in women with CHD are not evidencebased, it is important that physicians weigh the risks and benefits for each individual. This study investigated patient-recalled information versus physician-provided information, as no data were available regarding the exact nature of the advice provided to women.
In conclusion, many women with CHD lack adequate knowledge regarding contraception and pregnancy risks. Accurate and continuing education should be a priority in order to ensure that both patients and healthcare professionals have access to the most current information.
